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ABSTRACT 

PURPOSE: To remove impurities whicli causes clouds on an optical member 
from 

environmental air, witli a specified means, and judges tlie life of the 
means 

by a simple method, in a filter for an aligner which uses 
light, 

especially, in ultraviolet zone as exposure light. 

CONSTITUTION: A chemical filter 42 for removing impurities which 
cause 

clouds in an optical member is installed in an air inta3ce, and 
further a 

gas sensor 43, which adsorb impurities proportionate to the quantity 
of 

impurities passing through the chemical filter 42, is provided upstream 
of 

the chemical filter 42, thus air free from noxious impurities is 
supplied 

to the periphery of an aligner, and also the life of the chemical filter 
42 

is judged by a frequency measuring part 54, which measures the 
resonance 

frequency of the gas sensor 43, a judger 58, etc. 
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7>^-7. 7 5>3^ft^ti. ss«^fl:ife, msmm^ 
Wimm^^\zi:^mmm^\zm-:i^^xm^y-<)v^^m. lo 

[0 0 0 1] 

lZtlfmfih(0-V$>^. 
[0 0 0 2] 

*MBj-r 5 ^g^ta-er 5 nr 

« «: 7 * h >j V 7 7 ^ igTSjg-r 5 IS (cffiffl ^! 

ViTtt. jaifi!JaE*ffi9>:/ (Hg7>:^. Xe-Hg^ 
3 6 5 nm® 8ifi4 3 6nm©giK^) -ce^ffl ■«? 

® ^ - >*t}^{!es nfci^?^ ;i.sr figBj-r -sg® 
[0 0 0 3] m^^tSL^m%mm.\z^^^x\t. io-^ 

F J; 5 {C^-r d t -5. 

R=ki • A/NA (1) 

DOF = k2 - A/NA' (2) 50 
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[0 0 0 4] c:n^2t3©^^oi*g©Si^^*^®MP 
SclccJV^Ttt. j5¥MPSc*iO. 5~0. etl^^ofc;*: 

^&psp©S:^7t^^*«sss$nT*o, ^mz^rtm 

MP»NA*;*:^<-r^i:, (2) ^<fc»3, J«^Sil«D 
O F M P IS N A © S S I C K it 0ij b T /h $ < /a -a i: t i 5 

^ii5^*j$.5. -mz. ^uo^mw^u'^x\z^\,^x 

tt. 5tieTgll©*U;fc'i/xA±lc[sJKAi5'->&@ 

®iK-rSiJJSt)S^it«), II^^SISfDOFtLTtt^^)- 

[0 0 0 5] rniC)t*bT. ^JtStfiA^Mjfifi'fkf -5 
(2) ^*^eBJ^A>;'a:J;51c. *l;^«?SDO 
Ftt®3t3K©ififiA{Cj±«aibT^jb-rs. tiEoT. g^t 
A ©^ jgfi^k K ± -o T«»S I6]± 3 -B-S:?? 

i^S^«©;i^-eW?iJt;i^. ;i©±5;5:^md^e., 1^ 

*ffi9>y©glg (iSS4 3 6nni) tP?«n-2>W|g*^ 
Sffi-ettl^i;;icffi7>7'©i«S (iS;g3 6 5 nm) 

•5, 

[0 0 0 6] 04«. «£*©gi^®JtSgffl©*ffi7> 

y<&7tifii:-r-5MBm^ee©-«si&s^b, d®04{c 

fct^T, ;^Kffi7>7'i©^7t;Sttffln^2rt©Si)i^ 

F i±icaae^tiTv^^o fflR^2©agjicn*ffi^> 
n ©«ffigB^£aTMPgp*«j^^!E3n, *tn^2©i^s 

\Z\t. «i3A«7;l'5X'>AX«a>!r©^S©§l«^ttlEf 

nT7t?S*rO*lfffi©5 7-3(C|P]*>3. 5^-3©K 
t) 7;i/5 x >:7 /.X ©#S ©Rm«:«lSf;>ti5 

s^n, 5^-3TRit^nfc7tAi, mnm.2<r>w,2m 

^F2IC«^$n, c:©m2*I^F2±lCJtiS«!0iJg^ 

[0 0 0 7] ;i©^ii^*^e®^f»ttt'f hu> 

X4lCj:»3eK¥ffift7tSlC^^$nT. JK^JK©A> 
FA;^ 7-< Jl'^J' 5 lCAIfr-5. A> HAX7 W 5 T 

s*?$n;t?ss®figw>t*<:t7'7^-f *;w >7-ifv-^ 

tbT©7 7'r7'ri'>X6lCAItU, C©7^-1'7-f 

u>X6®^ij (U5^^;niy) ^im\z^w<o2'A%w. 
am&^ix^o z.n^§,Si<o2'Aitmii'^<Dmim-i.. 
>tK*f t)avfffl®5 7- 7 TSitsnfc^ica >x>i}- 

ji'9®A^->jg^s&afiwicra-r^>. 5 7-7® 
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3 

[0 0 0 8} ±{^<Dyt^mt. yt^^^r)mf^rz^<D 

m»:^^K^I*^tOSI*^0Sgfe#tt^^6 (B) \Z 
^•To JglC. (iSg3 6 5 nm) 

±,\zmm-^rix^^fz. 

[0 0 0 9] ±tB<D$D^t¥^<DR90m^Se^. ^^Iw ^ 

^50AS*s) <D^m\z&K^mmi^%^h. sw*> * 
mi}mmhtz^t\zmmt^^tti^m^'orz.. ^lt. 

[0 0 10] ^fc. ESCA, SEM (^tt^m^S^ 5^? 

zs^y-<Dmm\ziimLx^^^m'^'b$>^rco mitmrn 

u-So mzmmi^m^^^x$>-oxh. RM^±^f^x\tm 
KMm\zmimmf)mmLrcm^\z\t. s.m±m&^ 

\tRmmf)^&TLx. i^^tLxmm&T^m^^x^^ 

^-OL.^^y (NH4*) mmm-i^^y (so*^-), 

(DWMmz%it^Rm}\z{imhtz^(Dt%?^^ni>o 
[0 0 11] :Ln^oy^:^y'ktz\m^m^=f'\t. mm 
^^^^\zun^iii. msmmiat\.x^<^m-^n 

X\^^^yyy^T)]^-^'i h (hAm)^m<omm^^^^L 
Tzho). m^\'i^^^\Z7i^^iEt^f)\ vv^o)mM 
\z^^x^:i-y^Lrz^ox$>^t^^^nx^rzo y 

D, ^tz. zr^y^jjv-^^ hmrnxuxmrn^^m-r 
^tzib. m^cDm^mnx^b^Tyerioi^mRzf^m 
som^mtuDm^. zfyvc^7)v^^ vmz^m so 
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4 

(N2) ^BM. (02) nm%^ msim%,^^<^ 
< hjtzm%(D^%mmm.<r>^x^n^n\jv%^mM 

^t^^m.^xm^^< 7y'e:z^L.mRzmmMfim± 
:k\zmm (02) nmn,^xznib0^:tyi}^^<^ 
^Lfz. ^%^<D7i^<Dir^\z^oXi^rif)^{s.M^ 

[0 0 12] ^Tz. (02) izwyt^m^r^tR 
^^mzm /vrz:tvytuKi. ^tnfim^^^^commf)^ 

immyt^mmp^iz \tM.'D ^^^ct \m^fsif)^ o tz. m 
m<Df^nM:^0mmmm&^\i^m-<fz^m. ^u-> 

^<Dmwf}^^<^&hx^^^ztt. mmzx^x\tH 

<m^^^n^tfnx$>D. h'J:^^}i^yyj-MtHM 
DSf)myi^^MLxxt^mmx$>^o m^(D^^. % 
^^u<omKi^n<Dmtmm'\z^^rix\^^^±.u^m 
m<Dm.tL<Dm\zm^xA^^^^mm%ti^h^^ tfA^i^ti^^ 

Tzo c:Ocfc3(c^#fflttc^^nA^, ««^Piffltc«^f* 

Lx^tz^M:. m^^mom\tmmp^\z&^(Dx\tfsi 
<. mm^mm-r^mmiz&^-tmmhrz. 
[0 0 13] ^tz. jfi¥. ^mi^mmm^<D^mmf)^^ 
\z±f}^r}^ ^^(Dm^m^^-^f^^^yM&xm^r 

^Ct-^^^^^n^^OlZU-DX^fZo CO^ofSiM^ 

(Dmmit\z^^r^rzi6<D~^mtLx. ^mimm^ 
mi^^m<D^s^mytmm{z^^<Dm^myt^^^m'r^ 

;it^^#Aen> ^«ESg2 4 S nmOK r FX^vT 

feg2 6 6 nmCDYAGU— tf0 4fgigp5S. iSS2 1 
3 nmO[>5f&igliS> ^V^fSiSg 2 1 3 nmOA r FX 

[0 0 14] ^Tz. =6£*gSI, 1 

A±tC / 3}^ ^ ^ t y 3}^ ^ ^ 

^n^m^:BLimmr^t\^^omz^MLrz^a±7.\z 

FX:^vVl/~1f(DiSS (2 4 8 nm) <Dj:o\zm<fS: 

(oytm^m^^Tzm^mmi^ntLx. it^mmmtmt 
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5 

±u myt^<D^-^y^ (PEB) m\z^ommm 
[0 0 15] cnib<Dm^^^m^^rcm^mmm<Dy:t 

tz/'i^-yn^mz rt>^bj ^h^Tm\z:fSiD (Th 
y:/mM) > x^y^y^mcomxmiz^^u^mtfs.'D 

7>^:z7<D^o\z^^m^^(Dmm<DmK}mm<Dm 
mt^^f^mmz^r)^ it^mmy^hui^^^ho^ 

[0 0 16] cnimbT€e*j:D, m^^tmmyt^m 
mo^^H^^m.m'r^^^mo^y^ji^tLx. mm^m 

<DHEPA7>f (High Efficiency Particulate At 

r Filter) timm^^mm-^nx^^^^. ^fc. mmry 
X (it^:kmmmmmmm: r^t^^^^Aj voi.9,p6 

90. *SrfflfiR1964#^) . ±fH3t¥SK«^S^fia«± 30 
lc«::> e: <t tc J: t)ffiK7 >^r:'^ AOf^if ^^EMT^:^ 
mf)^. *aiSAtc^^i|#IB¥4- 1 2 8 7 0 2^^StC 

[0 0 17] 

mmi^m^v^ot-r^mm] hep 
A 7 ^ J 1/ ^ ; ^ - 7^ >r ^ ; p ^ * ffl CO 7 ^ ; u ^ T * ^ fc 

^mm^^mMMm&s±\z^^^mzmLx\t. 40 
y^t\^^o±^u mm\ \zim^^%%m\t]mm^ 

[0 0 18] ^.i^o-^U'^^mrnhx. mzmmtu^ 
-:^mtLx. {t^^mmm^^t^y ^ (Wim^r 
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6 

^isuvx v\zm^^m&mm^m(om^^^m'^^ 
&tLxh. vc^^mmm.^m-t^y^)v^ {^^idv 

[0 0 19] vis^hui^^. mmni<DmK>mM^^ 
m^my^vvi/7.v^^m't^^t\z^r>%^'^^i: 
vy-mmt. ^mmi57.m&ifim^xm^&xh^z. 
^^ttim^nx^r^. mz7y=tzL7<D^^\tm.xiP 

±ummf}^^ 5 *;i/7 ^ )i^0m^<Dni&:^ikx$>^. 
^^t})iy^)v^(Dm^\t. ^m^nhmm\ziir)±^ 

y)i-A\z'^i-f^m^^^^o)^mm:aysmm\t-'Mt 

(DAm. xm(Dmm(Dmm'p^mmz^r:^x±^<^m 
■r^o ^otcid. ^^ti)iy^)i^^0m^af}^-mx 
$>-DXh. y ^ ji^^m^t^^mf^comit^mr^. 
[0 0 2 0] ^fc> PDhu^)v<D:a7smm\t^^y^ 

u^hm^. i37.^a^h^yymxhmi^fSi^iiiS:<D 

^ )i^m^^mm'r^rcib\z\tm±f3:mmtmn^m-r 
^t^^oTU-^fj^&^o SIC. sfirUBR^nri^^^a 

^n^<D:»7.±y'^^dr^ti)]/y^)V^<DyMm\z 
mmt^ ctx^^:^)iy^)ii^ (Dm^mm^-r^ t 
vct\t. m^mm^^^^xmM^x$>^o 
[0 0 2 1] ^mm\mf)^^mzf&^. mmyt^mmp^ 
<Dyt^mm\z^^umr)mm^±c. xmt^mmmu 
z^ysh^m^^^mzThy-fmrn^mcr^m^^m^ 
x&mmu^jv^xm^r^^m^m^. KrD^<o^m 
om^^m^m tc^a^-r ^ ;itox^^ mytmmm o y 

[0 0 2 2] 

0y^)v^\t. mytmm<Dmmxmm:^\^\zmn^^i^ 
m(oy4)i^mm\z^\^^x. 7y^:i^7 (7>^-^7a 
^-ty^^w . 7^y^k^^m {7^y^^y^^ 
tf) , mnmtm (mssk^^x mm^^y^-^ 

^y^ji^^m (4 2) t. c<Dy^)\^^^m\zMr^ 

(4 3) t. :i(Dmmmz^m^n^^n<Dm^iYm-r 
^mm^m (53. 54, 57) t. coi^m^mz^ 

^mmi^M\zS^^^X^<Dy>c)V^^Wi (4 2) cD*# 

^4^j3rr^M^^g: (5 8) t. ^mmch<Dxs>^. 
[0 0 2 3] ^KDm^^. t<Dmm^mo-m\t. -ecoK 
mt^ (4 3) c^*s^i6is:^«^w*r^^ss^w^s 
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(5) 
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(5 3, 5 4) C(^S&S«IW*g(0^miS«ckO 
^CDKS* (4 3) {cKaf^nfcfeS0a^*86^Slf^ 
¥g (5 7) ^7Si^^«j^$n^feCDT*^o ^fc, ^CD 

(4 2) 7&>^cD^(oM^(o»aia(ief^* 

moy^Jl^^ (4 4) $:l^-r^C^;&^S^LVio 
[0 0 2 4] 3EtC. ^cO®7tS®;&^^M^:^^$nfc5' 

(5 0) {^izmm^nx^^^m-^iz. ^oy^jv 

(4 2) RZf^ommi^ (4 3) ^^^(D5^i^>A 
(5 0) IC^*r^^1^m(0SAPiC^®UTt><ti.^o 
[0 0 2 5] 10 

-^^y^jv^^m (4 2) IC<tO^*b;^ci>'J->?5: 

Th^y:fm^i^m{i>'r^. ^tc. y^jv^^m (42) 
oALmm\zm'^(o^mm^mM'r^^m^ (43) 

a (4 2) (Dm^^^\^'^^<o'x^^ ^\hn^o^m.^i3 

pm:t-^-) . y^)V^^Wt (4 2) (Dm^^WmfS. 

^Yffs.h\z. Mmmzm^^^^hi^-^^^. 
[0 0 2 6] ;inicHbT, y>()\^9^m. (4 2) <om 
^^m^'t^\z\t. 9cfy^)v^mmm(Dm.w^\z^'^ 

^-T^mmthx^^^y^ jv^^wc (4 2) om^t\t. 
y ^ )v^mm^<D%w^(D^mmi3ysmmmpL\mp 

y^ )v^^wtmw^<Dmm.iMvv>h&.±.\z'U'D 30 

^^m?M^^tL. i\B\<Dj^m\zmt^^mhMmxy 
<D^:ty'^^m^x\zz>\,^xhmmuctf)m?i^o 

[0 0 2 7] tC^f)^. *^PJlCi5l^TH> y^jv^^ 

m (4 2) o^^mmizi^^^xR-^^mt^ (43) xmn 

o\zy^)v^<Dymmxmm^i^^m&r^m'^\zit-< 40 
xm<wm(DU7.mm.xh':>xh^nu<mmh. y^ 
}v^^wl (4 2) (Dm^^^mz'n^^^z.tti^x^ 

[0 0 2 8] Sfc, ®3rft (4 3) <D*S^i6S:^^^. 7 
^)V^^Wl (4 2) CD^^Sr43J^T^^'&tCli> 

(4 2) ^&ffiii-r^Bf^cD^SEi»C0S(Cjt«?9LT 

(4 3) o^mmmitimit'r^ox. tomwL 
^^m^r^tz\'^xy^)v^^Wi (4 2) tcssAf^^ 
)&s^co«[»a. i>^iTfi7^>ii.^'?a (4 2) 
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[0 0 2 9] MtC, 7^;^iS^^g (4 2) ti^^(O^W(D 

mmu\zmm^m(Dy ^ (44) ^&^g-rn«. 
^mmzm^m^^x^^m^m<Dmmmmi)^^^ 
^n^tmz. ^(Dy^ji^^m (42) t&^^^^t^ 
sn(o*^at>6^s^n^o sfc. 7>f (4 
2) Rismmi^ (4 3) ^^ii^M^{S«^nrc5^i'>A' 
(5 0) ic?*-r^^i^m<^^AP (4 8) (ciggi-n«, 

5^^>A (5 0) (^iC^A^n^^^^COWS-f :t>& 
[0 0 3 0] 

m<D-mmm\z'Dt. mi^ms^mmhxmmt^. 

mz:^mM^m^hrc^<Dx$>D. miRism2{z^^^ 
xm4\zs^^'r^^»\z\tm-n^^tihx't(Dmmm 
m^'^mt^. ^Tc. i^mmmxhmm^thXTi^my 

[0 0 3 1] mi }t^mmmomytmm(Dmm^^mm 

0^^?^<D—m^^L. CCDS 1 tC43V^T. 7K^^>7' 
tfxK^mfm(D^y-3\Z\^'f)^0. ^"y-StLXlt. m 

^^^RMLx-^myt^ifmi^^^m^^i^^y^^o 
^y^^y-^mm-r^. ^y-sx^if^nrcm^^ 

^la^tircytfjw^ YnT^y^ov^ 5 \zxnh. ny f 
/^7.y ^ ^\z^y)m^^ntz\m^^i^^ mm%f)^ 
yy^j-iuyxeizx^h. yy^7-fuyxe<DM 
ma tc?^^$ n^^^o^ 2 -Aytmrn-f)^ e> (ommm^m 
f^<DVu-uyx^\zm^Vo z.(DUu-uyxmt. 
04(7>7^'f T-f 1/>X6 tziyy^y^—i-yxs t<r> 

^my^jv^fjmm^n^o 

[0 0 3 2] ^fz. 01lC*5V^T. 5^-3^3iibfc 

mt. ^m^(Dyy::f=Ezi^-. 0x/\^n-jvV7y 
'Y>>h (WGA) j^r;:t-h:7:t-*x (A 

F) ^^^^^7:1^^0 ^>y^::i^-ll*®^>yi 
* « 1/ 5^ ^ Jl^O/^ ^ - >7:^«Si^ ^ X A CO i3:fe S 

/\±\zm^\zy^ hu-yy. h\zMvxi^m^&<D^myt 
^m^Lx. ^x/\(Dy:t-t/x&m^^m^^rc^(o 

[0 0 3 3] mi^x. ★w^^bfcffi, m'^mnm2 

(Dp^m. 5^"3 0Slt®> >y:y hU>X4CDP5 

RzfAy]^/\7.y^)i^5 0AStmf)^> &Dm±M 
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(6) 
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[0 0 3 4] ifmmm^\t. mnm2ti^ibny\^n7.y 

\z^^^)vy ^ tmin^ ^mmw^ y^)\^^^m lo 
[0 0 3 5] ^5:^;U7^;i/3^ic^M^^ffijg^-ii:^*i* 

t\.x\t. %mt^mmtu^m'^\z\t'r^ti)vy 4 

\z^^umm^h^^'^'^. 2'Am\z^^umm^h^ 
m^\t'^\zmRy 7 y^iMmm^^w^^^x-hni^^^ 

[0 0 3 6] xTti-^ryn^^^^UMmzm^wzw^ 

^mznhxt.tt^xmmm<o3L7i^-'ry^m^\^x 
t>St.^o aiTJi. ^y'^-jVvyXA^w\znvxx. 
T-ti-j-y^m^htcm'^^^h. ^(D%^mi\z-^ 

bTX7-*-x>^J^^r^t8Sll0^^BSbTl^ 

[0 0 3 7] fiH^. 01IC*>V^T, 

h e y 3 4 bT^ ^ ^ 4 

2 (^3#R^) ;^^«iJ$nrc7>r;Pi5'a--/h3 5tr® 
7><;P^:in'y h3 5T^MW^*^t^fc^U- 
>;^^m^. j@ia7T>4 5, HEPA7^;Pi^44R ^ 
t;A^y3 6^^bTX7:^-T->J^^fflOB^^mbP 

3 7ICS#. P^C^-tBbQS 7 7!i^^-r>7':y M^>X4(0 

t^. mmm%^(^^mzi^^m^&M\zm'^nx^^^. 

[0 0 3 8] ip-^v 7-r;U^:ix-; h 3 ScDTjSfflOlC 

ti> m^iimoHR'? Ay ^ A Ai^wtWi'^tix^^ 

C(DHEP Ay ^ )]^^ 4 4X\t. Btim^fJ^^^^^ 

0x^<DmzmM,y7y4 si^mwt-^nx^^^. fib. 
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^^'h)vy >()\^^MSmm,y 
Ty(o%mmmm\zui^u^^^^^^^^^'^\t. ^(om 

m^^H'EV Ay ^ 4 4^W^^Xh^\y^^U^\ 

^fc. ^0mz\:km^%\z-\-^fs.mBti^h^^'^^^ 

2'Mm\z^-^fmm^h^m'^\t^\zmm.y7y4^^ 

±m^mi^^w^^xhm\.%xu^K 

[0 0 3 9] aaf^> HEPA7><;1^^4 4;^^«ffi$n 
^<DX. ^(DBi3t&^f}^±^^^^tf)^^^ l^^CffiJCD^M 

t^iia7r>4 5^T2^*:ffiil'\ESIT^. ^<om\z. y 
\^^^o\z. /u:/3e^ttm(ommz'^M'r^ii^^m^$> 

[0 0 4 0] Mtc. m^^:ty%±^m^^rzi^\z}t. 
^±mt^':>x\^^^umttRzsmm^^<^K>'i'ty^± 
(D^s^^^^ttwz^'^L. ^fz. mm (02) (DBW^ou 
<t^rzib. MmAo)^*:»x (N2) ^m.rctf)^^A. 
^n^o fib. mm^^^±mz^m (N2) ^jx^^ss-r 

[0 0 4 1] JgiC*^^>>^K tSP]^2&r;^^"3 
^^S^cfc^lC^^^ h 3 97&^StOf^tt^n, ^^h3 9cD 
1iR^2cDSSc^ifiei<D^^ffib7L3 9 a7&>^>. vP^y 
a 7 T >^^&^bT*®^ 1 (D}^mm(D^n.M4 0 
;5f^#tS&$nT:feD. ;i<^^^8S4 0lJ1tRM2<Ol£SB<^ 
h 3 9<D^SL?L3 9 b;5?^e^$llWtcSf^$nTt.^ 
^fc, h3 90\H^<DmV]m2t^y-3t0 

tt«i9=E4 l;&tH5£$n> h3 9<0-f >7'!y hl^> 

:X4\zm'r^mo3 9 cfj^^mxLTz^^t)^. tt^ios 

4 1 (DMP^iSTSPUi?L3 9 b75^e>3aS!l#^$nTV^ 
^fc, 5^-3^iligbfc^>>^^x^"-. WGA 

RzSAF^^ykmomt. ^^h3 9<Dmmo) 
m^^^ithx^mzmy)m^nx\^^^. 

[0 0 4 2] ^<Dm^. fflRi[2tC{i*^^>yi^^e» 

<Dmf)mM^n^t^\z. ffiP3M2(o^*iatc^ft<D?&ai 
mo)^n.m4 0f}^^&'r^rzisb. c:;iicx7*"x>^ 
^g-scizt^ffliiTS^o ^(Dfz^. mnm2\z^hx\t 

> h p-;l/(cj; 0B5K7>^x*>A(Of*S^&g5± 
'T'So *^g8«^cOgSK7>^x»:7ix ((NH4)2S0Oco(^ 

*c^K7>^x'i7AOi>«^n 2 ot:@S<i;Oi&^^- 

Vo!.9,P690, *5ifflRK1964#Bg) , ^c^5t#gK«^ 

[0 0 4 3] 0 2«. 01(O7><;!/^:iX-; h3 5CDrt 

S5«ji^ffi:^bT^-r«»5:K)*0T*O, ::o^2ic:fe 
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•fe>1t4 3li. a^^nmrnf- {ATtivV^^-f) 4 3a 
mJ^CO^m.Wi'f'A. 3 aco*S*C^*$nfc®irM4 3 b 
^r^U^. 7K^Sll^4 3 aO-^lCh^>Xx:x-1t 

T 4 3 Qi^mswmi. &i;*FBSii^4 3 aco^ii^^ 

1t (MPU) 5 5 4^CD®IfflSfg5 e^^^cOX^'— hfg-^tC 

asi!i^4 3 ei\zju^mwk(Dmm^^7i. vyyTs^f 

OL— 5 2 e>(0Smm^<&MiSicill^S8 5 4 T^«tL 
T. *StiK^4 3 aRi;KiPI^4 3 bcD^^^^SIS^^* 

[p]{cgje-r^A';i/^7^?Sjig(3,320m/'s) . s^ims 

ffitt, pti*ltCO^g (2.65X103 kg/m^). AMti 
[0 0 4 6] ®^*t^:^X<hUT7>^r:T^WIca:D 

mmumm^fio. cicd«-&. 7Kas»iT4 3acoSffi 

^&fia*r '&®ifM4 3 bc^^-XiUTig^J^K^ffl^^^ 

\t. ^jA«u>K (H3PO4). xuM-^y^ymtj'j (KM 
[0 0 4 7] s^m^*(07>^-7 (yy^e-^j^^ 

:ty^^tS) \t. *fBfi!&?4 3a±0®S^4 3b4^ 

(Dvymt^fGR^^^f^^h^ ®ifK4 3b±tcH^$ 
^^ttjiy4)V^4 2^m^r^m7y'E:^7&\z 

H:WUfcffi07>^-77&^:yxii>iJ-4 3co®iP^4 3 
[0 04 8] :iZ.X. m2<D^^ti)\^y^)V^A2<D^ 

m\z'o\^^xwm'f^. m^u. ^^tnvy^ 420 

SS^ (±fiitflj, TiSffiO) co7>^-7iaS^&^'r^Tab 
-So ^3 (A) SSK^^fflt.ifc>;r^;^;^7^>iP^ 

tc<t ^±\zmwsLmz^ 0 7 >^-7 <£KS-r 
^^L> 0 3 (B) -r:t>^miati^^ffli^i:^c^a 

\z^ 0 ^icfk^ffi^tCcfc 0 7 >^:^7 
If-T'&^^gg^&^ro 0 3 (A) , (B) icisi.^ 



7) 1#pg¥8- 5 5 7 7 4 

b 51 ^^T^ib^ A F ^^isbxm 

^*Jl'7x^;l'^4 2;&t»#icSL;rc;!i^^^37&^^W^t- 
-5o ;^:fe0 2ttJco5^a3ll:yx (^^ coiSn^*!^^^ 

fo 

[0 0 4 4] mz. ^^'^)Vy>( A2(D±M%\ZWL 

m'^nfz'»7.ty^4Z(Dmmz-^^^xwmr^. ny^ 
10 ±y^4 3 (DTi^^mmf^ 4 3a 0mm\tm^<Dmm^ 4 

SbxmtttlX^^^o CC0®ifK4 3 btLTtl, ®ir 

[0 0 4 5] ®^K4 3 blC^fXTii^Kg^n^a:, ®« 
^4 3 blcK«^lk?5i^^i;. -^ntCffV^TIB^ (3) 0) 

• AM/ (v • S • p) (3) 

[0 0 4 9] m3^. ffisif (t) ii±ssfijiis. g 
(t) tiTSitfiJiiS^^-rc ±ss<ii®Sf (t) ti^^ 
20 \z\mm(Dm<^mhx^^^f}^. m^^'tcD^mm^c 
, tLxmM-r^. ymwy-fjv^^^mm {y^)\^ 

t. it«iY = CR i:ft»Y = g (t) ^C03^;^CRCOM«l 

[0 0 5 0] 7^;i/^M^igcD^7>^-7 
m^Qtr^trm (4) ^tj^^s^it^. 

Q= S f ( t) d t-Ci • Tc (4) 

-mz^ ^)-y)v—A(Dm^^f¥<Dm^^&^^^ 

[0 0 5 1] tz.^ti^. -^mmmxu. ^^tuiy^jv 
^4 2(D±mm\z\ziS7.ty'^4 3f)^mm^tix^^^. 

i^Lrch<D\t. m7y^:=-TMQ\zitm'r^(ox. y^ 
}v^^mm\z:»7s'^y^4 3(D7^t^mm^^^<Dwm^ 

[0 0 5 2] 

Fi = $ dF = a • Q (5) 

40 c^x. a\mmmm. mm^f^mz^Dm^^nm 
Sc> Q\t^^^tijvy^ j}^^\zm^o^Mxs>r). *tc^ 
mm\z^&^mumx$>^. nm\z^^^M<D:^m^M: 

-5 3.x-^— ^, mmyy'ErijiJxiz^'DXAxm 
\z±mm7y'E-7mm^\^^i-'^ (fflb^ ^i&fsiMm 

ppbeSI'«i;i^i£MS5^«*^) \z^^Uffi^. "r^^ 

)vy^ )v^(r>}Lmmrfmmwim^^^y^ u^h^y 
y^m^^xm^x.. t<om&(omnmt^m^xmm 

^ c ^^mzn^L. ±E (4) iClCJ:0^7>^-7fi 
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[0 0 5 3] ccvm^tifcy^j^^^mmm^'vcDmT 
^pj^g6 5 8tcg«$n^o mmmmz\t. ;yx-fe>i)-4 

^^j^-So ;infi> (3) ic±DKafK4 3b(c®3f$ 

■r^SStc (3) SCctOSiir$nfcfeM(D*AM<^*66, 
[0 0 5 4] ccnfffsum^. m'B(D^^)-y)V-L. 

\Z. ^X-fe>-9-4 3CD®af^4 3 biC. ffi3g-r^:^X<£: 
[0 0 5 5] ;i(D<i:3tC. >;r5;tr;U7^^Jl/^4 2(D±dft 

m\zmwm(D:ay^'^>^4 3^mmiy> miJi^mm^m^ 
r^^tx. m^(Dmmy\zwtmvmm^n^'r^fj)i 

^(D^m^:»y^\z^^^XhW\UX$>^^ ;tfx-fe> 
[0 0 5 6] 7>'e::iT{zM'r^±>'^^mtVX\t. 

^Tz. mmm(D±>^mmthx\t. *k{1:;^u»?a 
(KOH) )vy'y2^ (ca (OH) 2 ) m^mf ^ 

SIC. 01T(ira<O)t^gB«lc^UTX7-:^-T-> 

^m^-r^m^^o^m. n^m^mmLxu^mmi)mm^ 

JVy^JVi^^mmV. ^niC<t:0^'J->X7<£:^V> 
[0 0 5 7] ^ltC:feV^T, il^^^i^^SlO j^^tlT^H 

^(oiii^a- hxm&ommizmm-^nrc^mt. m 

&m47\zmx^n. 3ia*S4 7tc<tD#ffi^nT, h 
epa7>y;^^4 8;&^e>^i'>A-g4 9ic^oraH^ 



(8) i|#S¥8- 5 5 7 7 4 

^7U->x7ii^-^>A-ji'-A5 QiHom^ommB 
m^mx±mi^\mm:i:z.yh\zm'^n^f)^. -mt^ 
V >A-->ii/- A 5 0 (DmrniD-r^mf)^ ib^m\z^^m^ 

n^c ccoig^. :7><;^^rL-^y h3 5A(1. ^^Jl'^^ 

a- y h 3 5 tm\:mm^^t^±^m<Dy^)i^:L- 

yhX$>^. 

[0 0 5 8] CC0ck3tC7><;i/i5'a-y h3 5ARI;h 
EPA7^;Ui5^4 8lCcJ;0^i6fEifei?5^f^*^ti;rc^U-> 
X7^^-\'>A-;i/-A5 0rtlC»A^««S$-&^C 

\^XfS.<. ^V>A-;l/-A5 orto^r#-f^>&t/^7 

A±-ecD7^>;yx^:ib#ii'|g^i/v:^ hi^m^mto 

[0 0 5 9] ^ic, ^2lci5tt^^*Cti^S:7^;i/^t 
LX(D^^tf)vy^)v^4 2\z^^^xmmizmm'r^. 
-(:i'ym^m(D^^ti)\/y^)V^tLx. ^^y^^& 
20 m^z^^^y^^Wimmt^h^f}^^ mmmRzfR^^mm 

^ :ty^^mmf)m^x$>^. ^^y^^m^\tm^^t 
4^ u 1^ ymrnmib^ ^n^m^y y hS'&tc j;ot 
f^^>n^. -[^y^mmm\z\m^t!'^^y^^mmt 
mm^7::=>:ty^mmmt(D2mmf)^&D^ B^tr^ 
ty<Dm^\z^^xm^^n^. :^m^mx\'m^(D 

y^ )\^^^m^X. 7>^n»^A-r:t> (NH^O "^7^ 
(SO4 ^ - (NOx )^CDV^ :hX-f :t >^Ktt 
A<*> (NH4^) li. 3SKtt*5^:t>3gMil*Sa:(^4^fO 

f)^'^mx&^o ^Tcs v-r:^X'1':t>'^*ffis^47x:t> 

mm^\t$><^x^:ty^<D^m^(om^^B^tvx 
^mmm<omi:\z\mhx^^u^^o 

[0 0 6 0] fl§tt^7^;l/^Jl%^:C>^StEfttC^bTS 

T, ^:ty^miSimxmo^n:^^^mmmm> mx\ih 

i):^^)Vyyy—)V. HMDS (^+-9'>^^;Uvvn:^^ 

^;^^coS5£(cii, m^mo^mm^ ^^mKm^^& 
[0 0 6 1] :^mmmx\tmm(D&tim^^^^^ sft 
5» tt^;)^asbt.n is^^\zm&^m^^^\m7)vti')m 
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[0 0 6 2] c<D^of3i. y>()\^i^mi^rhimm^^^ 

[0 0 6 3] ?^i5. *^jfiWTti, mytmmtvr&s^ 
\z^\^^rh^Mf3ih(oi!$>^o 

[0 0 6 4] c<D^o\z^^m\t}Lmmmm\zmi^^n m 

[0 0 6 5] 

\w^<Dm^\ -^mm^^uimmz^Wii. 

m»> ^(D^mmzfimLtz^m^(Dm^m^'r^z.t 

ymm'cmi^t^m'^\zit^rmx^%^(D^M^mm 
f}^i&<xh. y ^ jv^^mom^^mmzn^t^^t 40 

[0 0 6 6] ^\z. y ^ )\^^^Wi<oiEmum^w^^ff 
oz.ti^. ^^^^^)-ymo&^mmrf\z^^^xh^ 

\zhM^f)mmtU^o 

[0 0 6 7] ^Tz. ^mi^(Di^mm&m^^y^)i^^^ 50 



4$M¥8- 5 5 7 7 4 
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^om^^n^'t^^'^xzyi. ^mmzHmvtz^mi 

fsit^izyfmmoiimizx^mik^o^mmfi^mmr 
^0mi&^<D^mm\zm':i^^rm^n^^mz^r) 
m^^^mmzn^t^ctfi^xt^o mz. yx)v^ 

%^mmzm^^m^^x^^w&m<Dmif'^^m^ 
[0 0 6 8] ^rc> ^MV^momm\z^m^n^u%m 

j\±.x<DT^ yiixtit^mmmvvT. v^mimt(D 
7shx(D^mmm^^ n^-y<DTVv^^^V5<^ 

mi] :^^m\z^^m^&mm(Dy ^ )v^0-^mm 

ms] (A) \m&mm^m^^rc^^tf)vy^)i^^o 
mm (±mm. ymm) <D7y^-ymm^^-rm. 

(B) u^:i'y^mmmm^m^^rc^^)o)iy^)v^o) 
mm<D7y'E:z7mm^^'^mx$>^. 

[04] '^^(Dm^mmmomm^^mm^^r-^m 
m\z^^i^Mm^^t^m^mr$>^. 

[05] mMB7i^myy^<D%^x<^ hjv^^^^-r 

[0 6] (A) }t^^(D7)]^^:=>'yj^Rmm(DKMm^ 

tt^^f 0, (B) \tuM(Di^&^ummi^^mmR^ 

[0 7] €e*cDA>hVtX7^;i/^S<^ilj^^^14^£H^t' 
0T*'S»o 
[?9F^c^l«HJl 

1 *®^>>^ 

2 

4 -r>y!yM^>X 

5 A>K/'^X7^;U^ 

6 yy^y^uyx 

35, 3 5 A h 

3 7 ^tmho 
39 

4 2 ^s.ti)iy^)V^ 

4 3 
4 3a 

4 3b ®«K 

4 4,4 8 HEPA7>r;^^' 
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(10) #^^8-5 5 7 7 4 

17 18 
5 0 ?-v>/N*-;P— A 5 7 

5 4 ^fiSSI^tgS 5 8 

[011 
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